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Biologi sebagai bagian dari sains, terdiri dari materi yang berkaitan erat 
dengan lingkungan. Pengembangan bahan ajar yang relevan dengan kondisi 
lingkungan dan melatihkan pemecahan masalah diperlukan agar tertanam 
kebermaknaan dalam belajar. Belajar yang bermakna akan membuat siswa lebih 
mudah memahami konsep sehingga dapat memaksimalkan hasil belajar. 
Penelitian pengembangan ini bertujuan untuk mengetahui: (1) hasil prosedur 
pengembangan modul berorientasi POE pada materi pencemaran, (2) kelayakan 
modul berorientasi POE pada materi pencemaran, (3) efektivitas modul 
berorientasi POE pada materi pencemaran terhadap hasil belajar, dan (4) 
perbedaan hasil belajar siswa sebelum dan setelah penerapan modul berorientasi 
POE pada materi pencemaran. 
Penelitian ini menggunakan metode Research and Development (R&D) 
yang mengacu pada model Borg & Gall yang telah dimodifikasi. Sampel 
pengembangan meliputi sampel validasi produk sejumlah 4 validator, sampel uji 
coba terbatas sejumlah 10 siswa, dan sampel uji coba lapangan sejumlah 32 siswa. 
Instrumen yang digunakan adalah angket, observasi, wawancara, dan tes. Uji coba 
lapangan menggunakan one group pretest-posttes design. Data hasil belajar 
kognitif dihitung dengan gain ternormalisasi dan diuji dengan uji t dua sampel 
berpasangan, sedangkan hasil belajar psikomotorik dan afektif hanya dihitung 
persentase ketercapaiannya. 
Berdasarkan hasil penelitian dapat disimpulkan bahwa: (1) 
pengembangan modul berorientasi POE pada materi pencemaran menggunakan 
model Borg & Gall yang telah dimodifikasi melalui tahapan research and 
information collection, planning, develop preliminary form of products, 
preliminary field testing, main product revision, main field testing, dan 
operational product revision, (2) kelayakan modul pembelajaran yang 
dikembangkan mendapatkan nilai 3,3 setelah dilakukan uji lapangan dan 
berkategori “Baik”, (3) pencapaian hasil belajar siswa mengalami peningkatan 
yang signifikan dalam kategori “Sedang”, dan (4) setelah dilakukan uji secara 
statistik diperoleh adanya perbedaan hasil belajar siswa, sebelum dan setelah 
diterapkan modul berorientasi POE. 
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Biology as a part of science, consist of material that is closely related to 
the environment. Development of teaching materials that relevant with 
environmental conditions and able to training problem solving needed for 
embedded meaningfulness in learning. Meaningful learning will make students 
more easily understand the concept in order to improve student’s learning 
outcome. This research is aimed to ascertain the implementation of POE towards 
student’s learning outcome, such implementation are viewed trough some 
objectives namely: (1) the result of the development’s procedure; POE oriented 
module on pollution material, (2) the feasibility of POE oriented module on the 
material of environmental pollution, (3) the effectiveness of POE oriented module 
on the material of environmental pollution, and (4) differences in student’s 
learning outcome before and after implementation of POE oriented module on the 
material of environmental pollution.  
This study is considered as Research and Development (R & D) kind of 
research,  that refers to the modified  model of  Borg & Gall. The pilot test were 
conducted simultaneously upon 4 expert judgement, 10 and 32 students until final 
instrument was ready for field testing.. The data for this research was gathered by 
using 4 kinds of data collection procedures, questionnaires, observations, test, and 
interviews. Main field testing used one group pretest-posttest design. Cognitive 
learning outcomes data calculated with gain normalized and tested by using two 
sample paired t-test, whereas the psychomotor and affective learning outcomes 
simply calculated with percentage. 
Based on the results of this study, it can be concluded namely: (1) 
development of POE oriented module on pollution material using modified Borg 
& Gall model through the stages of research and information collection, planning, 
develop preliminary form of products, preliminary field testing, the main product 
revision, main field testing, and operational product revision, (2) the feasibility of 
the module, get the value of 3.3 after field tests and in the category of "Good", (3) 
achievement of student learning outcomes has increased significantly in the 
category of "Moderate", and (4) the t-test show there are difference in student 
learning outcomes, before and after applying of POE oriented module based on 
environmental conception. 
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